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ABSTRACT
The Lane Field Property, located northwest of the intersection of Broadway and Pacific Highway on the San Diego Bay Embarcadero
in downtown San Diego, California is slated for development of a 40-story, mixed-use, retail/hotel with two subterranean parking
levels. Site conditions posed several challenges during the design and implementation of the geotechnical and geologic fault studies.
The 6.2-acre site was reclaimed by dredge fill from San Diego Bay in approximately 1900 by the City of San Diego. Prior to 1900, the
bay shoreline coincided approximately with the eastern edge of the property. A baseball park was built at the site in 1936 and was still
in use until 1957. The site is currently occupied by an asphalt-paved parking lot.
A detailed fault evaluation was required because the site is within the City of San Diego Downtown Special Fault Zone; however,
fault trenching was not feasible due to the presence of thick, unconsolidated hydraulic fill and a shallow water table.
To explore the site for faulting, Geocon conducted three seismic-reflection traverses within the project area. The S-wave reflection
technique was chosen for its high signal-to-noise ratio and its ability to detect small offsets in the stratigraphy underlying the site.
Geocon also performed 16 cone penetrometer test (CPT) soundings at approximate 50-foot intervals along the seismic traverses to aid
the geophysicist with interpretation of the reflection data. We encountered some anomalies in the reflection data. An additional 13
CPTs were advanced at approximate 10-foot intervals over areas of anomalous data indicated by the seismic reflections. The City of
San Diego requested an additional 12 CPT soundings at several other locations.
The data from three seismic-reflection traverses, forty CPT soundings, and five small-diameter borings indicate the presence of an unfaulted, continuous marker bed within the Pleistocene-aged sediments underlying the site, leading to the conclusion that the site is not
affected by active or potentially active faulting.

INTRODUCTION
The Lane Field Property, located northwest of the intersection
of Broadway and Pacific Highway in downtown San Diego,
California is slated for development of a 40-story, retail and
hotel structure with two subterranean parking levels (Figure
1). The 6.2-acre site was reclaimed by dredge fill from San
Diego Bay in approximately 1900 by the City of San Diego.
Prior to 1900, the bay shoreline coincided approximately with
the eastern edge of the property.
In 1925 the US Navy used the site as an athletic field. The site
also housed a track for motorcycle and auto races. A baseball
park was built at the site in 1936 and was in use until 1957.
The site is currently occupied by an asphalt-paved parking lot.
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The site is located within the City of San Diego Downtown
Special Fault Zone (City of San Diego [1995]) and, therefore,
a detailed evaluation of faulting was required and prudent for
development of the property. The Downtown Special Study
Zone was established due to the presence of the active Rose
Canyon Fault Zone (RCFZ), (California Geological Survey
[2003]). The RCFZ is locally more than 1 kilometer wide and
is composed of dip-slip and strike-slip, en echelon faults that
extend on shore from La Jolla Cove in the north to San Diego
Bay in the south (Kennedy, M.P., Tan, S.S., Chapman, R.H.,
Chase, G.W. [1975], Kennedy, M.P., Tan, S.S. [2005],
Kennedy, M.P., Peterson, G.L. [1975]). The Downtown
Special Fault Zone is located within a zone of extension
caused by a right step in the RCFZ. Faulting in this extension
zone consists primarily of short, north/south trending, dip-slip
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faults (Kennedy, M.P., Clarke, S.H. [1999a], Kennedy, M.P.,
Clarke, S.H. [1999b]).

was 438 feet long. The locations of the seismic traverses are
shown on Figure 2.

A typical fault evaluation includes trenching to visually search
for faulting. If faulting is found, the age of the faulting is
estimated and a setback zone is established, if appropriate.
Fault trenching was not feasible for the Lane Field site due to
the presence of thick, unconsolidated hydraulic fill and a
shallow water table.

The geophysicist noted several subhorizontal reflections in
each of the seismic lines by which to identify discontinuities
potentially caused by faulting. No conclusive evidence of
large-scale offsets (greater than 5 feet) was observed in the
seismic data. However, several minor anomalies were
observed in the seismic data.

To explore the site for faulting, Geocon Incorporated
conducted three seismic-reflection traverses within the project
area (Figure 2). The S-wave reflection technique was chosen
for its high signal-to-noise ratio and its ability to detect small
stratigraphic discontinuities.

Many geologic and cultural features can give rise to
anomalous or discontinuous seismic data. Underground
utilities, lateral seismic velocity changes due to thickness
changes in a layer, channel deposits, etc. can cause
diffractions and discontinuities in the seismic data. The
geophysicist was provided with Cone Penetrometer Test
(CPT) data to aid in the analysis of the seismic data.

Sixteen cone penetrometer test (CPT) soundings were
conducted at approximately 50- to 60-foot intervals along the
seismic traverses to aid the geophysicist with interpretation of
the reflection data and for geotechnical analysis. An additional
13 CPT soundings were conducted, at the request of the
geophysicist, at 10-foot intervals over areas of anomalous
reflections indicated by the seismic data. The City of San
Diego requested an additional 12 CPT soundings at several
other locations. Additionally, five small-diameter borings
were drilled, sampled, and logged. Data from the borings were
used to stratigraphically date geologic units encountered.
Locations of the CPT soundings and borings are shown on
Figure 2.
The data from three seismic-reflection traverses, 40 CPT
soundings, and five small-diameter borings indicate the
presence of an unfaulted, continuous marker bed within the
Pleistocene-aged sediments underlying the site, leading to the
conclusion that the site is not affected by active or potentially
active faulting.

SITE SPECIFIC FAULT INVESTIGATION
Seismic Reflection Survey
A registered geophysicist was retained to collect and interpret
the data from seismic traverses. The S-wave reflection
technique was chosen over the more common P-wave
technique because it can image shallower structures and has
higher resolution. The survey was conducted using a
proprietary electromechnical vibrator, an Oya DAS1 144channel seismograph, and Oya 40Hz horizontal and vertical
geophones. The work was done at night to minimize the effect
of traffic and other noise-generating activities nearby.
The seismic lines were situated to intercept north-trending
faults. Three lines, with a nearly east-west orientation and
imaging to depths of nearly 160 feet, were conducted. Line 1,
located in the northern portion of the site, was 398 feet long.
Line 2, located in the west central portion of the site, was 143
feet long. Line 3, located in the southern portion of the site,
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Stratigraphic Analysis
Cone Penetrometer Test (CPT) Survey. The CPT method
consists of pushing and instrumented rod into the ground at a
controlled rate. The instrument yields information on tip
resistance, sleeve resistance, and other soil properties. CPTs
also provide high-resolution stratigraphic data. The locations
of the CPT soundings are shown on Figure 2.
The CPT survey of the site was performed in three phases.
The first phase consisted of 16 CPT soundings at
approximately 50- to 60-foot intervals along each seismicreflection traverse. These data were provided to the
geophysicist to aide in the analysis of the seismic traverses.
The second phase consisted of 13 CPT sounding conducted at
approximate 10-foot intervals centered over locations
specified by the geophysicist to resolve anomalous seismic
reflection data. Additional CPT data were provided to the
geophysicist for incorporation into the geophysics report.
The third phase of CPT soundings was conducted at the
request of the City of San Diego LDR Geology. These
soundings were located at the eastern end of seismic line S1,
the western end of seismic line S3, and in the middle portion
of the site approximately in line with the eastward extension
of seismic line S2.
CPT stratigraphic data were analyzed to search for evidence of
offset beds indicative of faulting. Analysis revealed an
approximately 25-foot-thick sand layer located approximately
20 to 30 feet below the ground surface. This sand bed overlies
a softer, finer-grained bed. CPT response to these two layers
was markedly different and so provided an excellent marker
for the stratigraphic analysis. Analysis of the CPT Cross
Sections show an continuous marker bed extending across the
site as presented on Figures 3 through 6.
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Small-diameter Borings. This phase of the investigation
consisted of drilling 5 small-diameter borings to a maximum
depth of 71½ feet below the existing ground surface using a
truck-mounted, mud-rotary drill rig. Relatively undisturbed
samples were obtained from the small-diameter borings by
driving a 3-inch O.D. split-tube sampler 12 inches into the
undisturbed soil mass with blows from a 140-pound hammer
falling a distance of 30 inches. The sampler was equipped with
brass sampler rings to facilitate removal and testing. Standard
Penetration Tests were performed in accordance with ASTM
D 1586. Bulk samples were obtained from the small-diameter
borings.

Bay Point Formation (Qop) was encountered beneath the bay
deposits in all the borings. These Pleistocene-age paralic
deposits typically consisted of dense to very dense, fine to
medium sand with varying amounts of silt and clay. Scattered
beds of dense clayey sand, stiff sandy silt, and clayey silt were
also observed.

The soils encountered in the borings were visually examined,
classified, and logged in general conformance with American
Society for Testing and Materials (ASTM) practice for
Description and Identification of Soils (Visual-Manual
Procedure D 2488). The logs depict the soil and geologic
conditions observed and the depth at which samples were
obtained.

The closest active fault (a portion of the Rose Canyon Fault
zone) is mapped approximately 2,500 feet east of the site and
the Coronado Fault (another strand of the Rose Canyon Fault
Zone) has been identified south of the site within San Diego
Bay (California Geological Survey [2003]).

Three geologic units were described consisting of
undocumented fill, bay deposits, and Pleistocene-age Bay
Point Formation (Kennedy, M.P., Tan, S.S. [2005], Kennedy,
M.P., Peterson, G.L. [1975]). The occurrence and distribution
of the various units encountered in the borings are described
below. The locations of the borings are shown on Figure 2.
Undocumented Fill (Qudf) was encountered during our field
investigation in all borings. This material consisted of
mixtures of sand, silt and clay, with shell and gravel. Fill
thickness observed in the borings ranged from 14 feet to 16
feet. Undocumented fill below sea level was likely placed
hydraulically with no compactive effort. No documentation of
soil compaction testing is available for the fill material above
sea level. Hydraulically placed fills have a potential for
liquefaction during cyclic ground motion.
Bay Deposits (Qbd) were encountered in all the borings. They
typically consisted of silty, fine sand with shell fragments.
Thickness of this unit ranged from approximately 10 feet in
the eastern portion of the site to approximately 21 feet in the
western portion. The loose and saturated portions of the Bay
Deposits are susceptible to liquefaction.
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The marker bed, delineated in the CPT soundings, lies within
this unit.

CONCLUSION

The Coronado Fault was described in a study performed for
the Coronado Bay Bridge (Kennedy, M.P., Clarke, S.H.
[1999a], Kennedy, M.P., Clarke, S.H. [1999b]).
A north-northwest trending, east-dipping fault was
encountered during excavation for developments located one
block east of the subject, adjacent to the Santa Fe Railroad
Depot (unpublished reports, aerial photographs, and maps on
file with Geocon Incorporated). This fault was postulated to be
potentially active.
The data from the three seismic-reflection traverses, 40 CPT
soundings, and five small-diameter borings indicate the
presence of an un-faulted, continuous, nearly planar marker
bed at a depth ranging from approximately 40 feet in the
northwest portion of the site to approximately 60 feet in the
southwest. Analysis of the boring log data indicates that the
marker bed lies within the Pleistocene-aged, Bay Point
Formation sediments.
The analysis of geophysical, CPT, and boring data leads to the
conclusion that the site is not affected by active or potentially
active faulting.
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